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Specification 

Title of the Invention 
30 RESIN SEALING TYPE SEMICONDUCTOR DEVICE 



Claim 

A resin sealing type semiconductor device, characterized in that: in 
the semiconductor device including a semiconductor element, the 
35 surrounding of which is sealed with a sealing resin, a protective fabric layer 
having non-water vapor permeability and non gas permeability is provided 
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in the sealing resin or on a surface of the sealing resin on a side of a pattern 
formation face of the semiconductor element. 

Detailed Description of the Invention 
5 The present invention relates to the improvement of a so-called 

resin sealing type semiconductor device that is surrounded with a resin in 
order to mechanically or electrically protect a semiconductor pellet. 

A method for sealing a semiconductor pellet generally used 
includes : a method of hermetically sealing using a cap made of metal; and a 

10 method of encapsulating a semiconductor pellet in a sealing resin. The 
former method can keep the state where the semiconductor pellet does not 
contact with outside air because it employs the cap made of metal. The 
device with this configuration, however, tends to have drawbacks of poor 
productivity, thus increasing the manufacturing cost. The latter has 

15 significantly excellent productivity because transfer molding is adopted for 
the sealing means. 

Recently, an ultra-thin transistor or integrated circuit has been 
demanded for being enclosed in a watch, and such types of products have 
the following problems. 

20 One important factor that has an influence on the characteristics of 

a semiconductor device is moisture absorption. For instance, in the case of 
a resin sealing type transistor, the above problem can be solved to a certain 
degree by increasing a thickness of the sealing resin or by adopting a resin 
with less moisture-absorption characteristics. 

25 However, a trend toward a thinner sealing resin layer leads to a 

drawback that the moisture is likely to be absorbed or the moisture is likely 
to pass therethrough. In the case where the thickness of the sealing resin 
cannot be made large because of the structure of the transistor, such a 
drawback becomes critical. According to the experiment of the inventor of 

30 the present invention concerning the above drawback, the following fact has 
been founded. 

As for the speed of the moisture or a gas entering into a 
semiconductor device, in particular, into a sealing resin, the speed at the 
lead portion is five times that at a portion constituted with the resin only. 
35 In other words, assuming that the thickness of the resin portion is 1, the 

thickness of the resin at the lead portion (the thickness measured along the 



2 




JP S49 114362 A 



lead) should be 5 or more. 

Although an epoxy resin, a silicone resin or a phenol resin may be 
used mainly as the sealing resin, a practical thickness of such types of 
resins must be 1.5 to 1.7 mm or more, a thickness less than this range 
5 would cause the above-described problems concerning the moisture 

absorption or the permeation of a gas. Especially, a thickness of the resin 
of 1.3 mm or less would lead to a tendency to degrade the reliability 
considerably. 

The present invention is obtained on the basis of the 

10 above-described experimental fact, and is characterized in that a protective 
fabric layer having non-water vapor permeability and non gas permeability 
is formed on a surface of the sealing resin or in the sealing resin on a side of 
a pattern formation face of the semiconductor pellet. 

Embodiments of the present invention will be described below, with 

15 reference to the attached drawings. Fig. 1 is a cross-sectional view of a 
semiconductor device in which a protective fabric layer is provided on a 
surface of a sealing resin, where reference numerals 1, 2 denote leads, and 3, 
4 denote wires that are electrically connected with these leads, one end of 
each of the wires being connected with a terminal portion of a 

20 semiconductor element 5. Reference numeral 6 denotes a supporting board, 
which is connected with a lower surface of the semiconductor element 5. In 
this drawing, an upper surface of the semiconductor element 5 is a face on 
which a circuit pattern is formed, and this face should be protected from a 
gas or the moisture entering therein. Reference numeral 7 denotes a 

25 sealing resin, on an upper face of which a protective fabric layer 8 is 
provided. 

As the sealing resin, resins with favorable electric characteristics 
are selected in general, which includes an epoxy resin, a silicone resin, a 
phenol resin and the like, for example. As the protective fabric layer, a 

30 glass thin leaf, a ceramic thin leaf, a metal thin leaf, a film made of 
polyamide, polyimide, fluororesin and the like may be used. 

A generally adopted method is to form a member in a fabric form 
with the above-described material and provide it on a surface of the sealing 
resin, or to embed it in the sealing resin as described later. However, in the 

35 case where a metal layer is to be formed on a surface of the sealing resin, 
metal evaporation, metal sputtering or metal plating also can be adopted. 
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Fig. 2 is a cross-sectional view of a semiconductor device according 
to the second embodiment, which is characterized in that a protective fabric 
layer 8 is provided in a sealing resin 7. The remaining configuration is 
similar to that shown in Fig. 1. 
5 When the semiconductor device 9 is used in the atmosphere 

containing the moisture or the atmosphere containing a penetrating gas, the 
moisture or the gas would enter into the semiconductor device 9 from the 
directions of arrows A, B, C and D. 

However, since the protective fabric layer 8 is provided above the 

10 pattern formation face 5a of the semiconductor element 5, this configuration 
can prevent the moisture and the like from arriving at this pattern 
formation face 5a directly. The moisture entering from the directions B and 
B' would penetrate through the sealing resin 7. However, the thickness of 
the sealing resin can be made sufficiently large, e.g., 1.5 mm, preferably 1.7 

15 mm or more, and therefore there are no practical problems. The moisture 
from the direction of arrow C should enter therein by detouring around the 
supporting board 6, and therefore it takes a substantial time for this 
moisture to arrive at the semiconductor element 5, so that there are no 
substantial problems. 

20 As described above in detail, the present invention is provided with 

the protective fabric layer 8 above the pattern formation face 5a of the 
semiconductor element 5, and therefore the moisture or the gas can be 
prevented from entering from the arrow A shown in the above embodiment. 
Thus, a layer of the sealing resin provided on the pattern formation face 5a 

25 can be made significantly thinner, e.g., to 1.3 mm or less, and therefore an 
ultra thin semiconductor device having moisture resistance and gas 
resistance can be manufactured. 

Brief Description of Drawings 

30 The drawings show the embodiments of the present invention, 

wherein Fig. 1 is a cross-sectional view of a semiconductor device provided 
with a protective fabric layer on a surface of a sealing resin, and Fig. 2 is a 
cross -sectional view of a semiconductor device provided with a protective 
fabric layer in a sealing resin. 

35 1, 2 lead 
3, 4 wires 
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5 semiconductor element 
5a pattern formation face 

6 supp orting board 

7 sealing resin 

5 8 protective fabric layer 

9 semiconductor device 
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